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Abstract
This research project aims to study and systematize design methods and procedures included in each method in order to achieve 
formal coherence within and between figure pictographic systems.The study focuses on two contexts included in the area of 
information design: Airport facilities and Olympic Games facilities. One of the intended outcomes was the possibility to propose 
and systematize one, or more, design methods and design procedures that aim to achieve a formal coherence in pictographic 
systems for use in cross-cultural facilities. Not only was it possible to obtain four different design methods and procedures, but 
also the opportunity to test and validate these results with a group of university students majoring in design. Of all of these, the 
one that ensures the attainment of formal coherence within and between figures is the Modular Standardized Grid Method. It was 
also considered that, when we follow a series of design procedures, which uses modular elements (formal syntactic attributes)
articulated on a generating principle (grid or skeleton), the better we solve the problem of obtaining within and between formal 
coherence. In this paper I will mostly focus the design process through modularity. This idea came from the active research 
process initiated by me through the ideas originated by OtlAicher’s and GuiBonsiepe design procedures and the way that they 
applied the idea of grid/pattern to the exercise of design. The results were tested in a group of 93 students. Besides the possibility 
to test and support the idea that a modular methods is better to obtain formal coherence, and it was also possible to get results 
about two different ways to use modular grids in pictogram design: Generating Grids and Regulation Grids. 
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1. Theoretical field
1.1. Coherence as a proposal
This research is assumed as a study that combines design practice and scientific research on methods and 
processes likely to positively contribute to creating pictogram systems. To create a formal system, we need to first 
determine which formal attributes will ensure the coherence of this system. 
After realizing that there was insufficient recording of processes and procedures in the field of pictogram design, 
it was felt that a study was necessary to propose some methods and rules for the construction of pictographic 
systems, and to ensure the formal coherence of their signs. 
GuiBonsiepe[1] addresses the problem of projectual practice and alerts us to the fact that “one can often provide 
an explicit description of the projectual process, but how we achieve formal coherence remains obscure. (...) 
Formal coherence is based on the use of identical or similar elements, geometrically described (...), the elements of 
which form a system.”
Other authors such as Kandinsky[2], OtlAicherand his signage system for the Munich 1972 Olympic Games, 
Rudolph Arnheim [3], DonisDondis[4]and Abraham Moles[5] called for a formal grammar that would enable the 
transformation of various forms of expression into a single graphic writing. 
This demand for form and basic elements of formal composition reached its peak in OtlAicher’s work for the 
Munich Olympic Games, through the use of a constructive grid and a vocabulary of modular geometrical elements. 
Joan Costa[6] even describes the functionality of this modular pattern as a “gestalt” starting point of links between 
elements, governing the connection and relationship between the different parts that make up the whole.
1.2. Form as an attribute
The purpose of these connections between graphic elements is to bring them into a coherent system of visual 
objects, by having them interact harmoniously with each other.
Heskett[7] refers that “a system is defined as a set of inter-related elements that interact with each other and can 
be combined, yet are independent, forming a collective entity. Another characteristic of systems is that the ideas and 
inter-related forms require principles, rules and procedures to ensure a harmonious and orderly interaction.” When 
referring to this harmonious interaction, GuiBonsiepe[1] adopts the expression “formal coherence.” Bonsiepe states 
that “formal coherence is based on the use of identical or similar elements, geometrically described – both in the 
case of intrafigure coherence (internal) of a product or of interfigure coherence (external) of a group of products, 
the elements of which form a system.”
Hubner and Abdulah[8] also speculated about the characteristics that should contribute to determine formal 
coherence in a pictogram system. According to these authors, they may be “basic elements such as size, 
succinctness, shape and colour must be transferable to other pictograms in the same system, thereby creating a 
visual unity.”
To define general coherence between elements, we need to understand the rationale for choosing the formal 
semantic attributes that will enable their configuration, and for choosing the formal syntactic attributes that will 
enable their intra-relation.
While Massironi[9]argued that there may be many formal semantic attributes depending on the context in which 
they are used, Bonsiepe[10] referring to the ideal number of formal syntactic attributes argues that there should be 
“some measure of caution when it comes to aesthetic rules, which can easily degenerate into an oppressive 
schematism, it is possible to formulate a principle: the principle of economy of formal resources. If the designer uses 
a limited range of variables, it will increase the possibility of achieving formal coherence.”
2. Methodological approach
Nigel Cross[11] refers that the desire to assign a scientific nature to design stems from the beginning of the last 
century.
This author collected some of the examples of methods in research in design, among which “direct observation 
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and case studies”, which this research addresses. According to Cross[11], the direct observation method and case 
studies “focus on the individual analysis of a design project, in which the analysts record the project process and 
development throughout the process or only after it is completed.”
This research project aims to study and systematize design methods and procedures included in each method in 
order to achieve formal coherence within and between figure pictographic systems, and for that a data triangulation 
methodology was used, enabling the study of the phenomenon according to different perspectives[12,13].
This research is based on a qualitative interventionist and non-interventionist method, using literary critique, 
interviews and experiences (data triangulation). Active research was reshaped by very relevant aspects, both due to 
the immersion work carried out and to the implementation and observation of individual exercises conducted by 
Communication Design students, to test the systematized methods and procedures. 
The hallmark of this research is the use of what may be termed as ‘reverse designing’, in other words, starting 
with the final product and working our way back to discover its structure, procedures and elements in its 
construction, through an analysis based on the deconstruction of pictograms.
3. Active research
3.1. Reverse designing
In a first phase, case studies were analyzed from the perspective of a designer (active agent), in an “immersion” 
process, and carrying out “reverse designing”, i.e., through the analysis and dissection of existing pictogram 
systems, seeking to discover its structure, procedures and elements present in its construction. This procedure, 
“reverse designing”, came from the concept “reverse engineering”, proposed by Polya [14]. This type of reasoning 
supports an activity similar to ‘reverse engineering’ i.e. ‘working backwards’ as proposed by Polya that is defended 
by Peirce as being the only logical operation that introduces new ideas [15].
3.2. Defining the Design Methods through pictogram analysis
a)Modular Standardized Grid Method – The Munich ’72 Olympic Games
The combination of various elements seemed to be appropriate for obtaining a coherent set of signs. This 
combination must follow a graphic rule. Spencer[16] defines graphic rule as the core element for legitimizing the 
deliberations of the entire projectual process.
Once the system created by OtlAicher was analyzed, it was noted that the grid he had used was a regulation 
rather than a generating principle.
The grid designed by OtlAicher was used to control the formal elements making up his pictograms. When using 
them, Aicher was not held hostage by rigid lines and defined spaces between them suggested by his grid. 
This pictographic system is defined by the following three elements:
x the grid – regulation element, 
x the modular elements –  formal elements, 
x the skeleton – generating principle. (See Fig. 1)
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Fig. 1. Grid, skeleton and modular elements
Let us begin with this last element, the skeleton (generating principle). This is the structural element we need for 
conveying a concept or idea. This skeleton is filled by modular elements, i.e., they are the formal syntactic 
attributes, defining the graphic style of the system. When combined through modular articulation, modular elements 
fill the skeleton and generate the full shape of pictograms.
The main modular elements identified in the pictographic system created by OtlAicher are the square and the 
circle. From the square we can determine a set of modular sub-elements formed by triangles and small sub-divisions 
of the initial modular elements (rectangles, circles, and smaller-sized squares), from which we can build the 
remaining forms that make up the pictograms.
b)The Free Method and the Modular In-line Method – Barcelona ’92 and Beijing 2008 Olympic Games
The pictograms for the Barcelona Games are defined by a skeleton-based generating principle, in which the 
formal syntactic attributes were defined through the importance of gesture, that is, the pictograms can be 
characterized by the use of the tool. The tool is therefore the condition for achieving coherence between the 
system’s various graphic symbols. This is a case in which the formal construction element was defined by the design 
instrument.
It seems clear to me that the pictograms for the Barcelona Olympic Games were built from the skeleton defined 
by OtlAicher twenty years earlier, but in a more free way. This system can therefore be regarded as a formal 
variation of Aicher’s pictograms, the difference being that a cultural pretext was used to define it in syntactic terms. 
While the Spanish designer’s pictograms, which in this study have been termed as freestyle pictograms, do not 
follow a geometric or modular procedure, they also show, as we have seen, a series of clearly defined formal 
syntactic attributes. When these formal attributes are articulated and combined with the generating principle, the 
skeleton, they are the factor that defines the pictogram’s graphic style. 
The Chinese project designer Min Wang was responsible for the pictograms used in the Beijing Games. Wang 
adopted Chinese Bronze Age objects (about 1700 B.C.) as the concept’s theme, replicating the formal attributes 
found in those objects to his pictograms.
The pictograms used to represent the 2008 Olympic sports were built using the modular in-line method. Beijing’s 
pictographic system is defined by a generating principle based on a structural attribute, the skeleton. By overlapping 
a single modular element onto the skeleton and dragging this element (module) across the skeleton, from point A to 
point B, we obtain the procedure used for building Min Wang’s pictograms.
Both designers, Aicher and Wang used skeletons and modular elements, but the methods are quite different. In 
Aicher’s model, the pictogram design is done by combining different modular elements, whereas Wang used only 
one modular element, getting it from one point to another (See Fig. 2).
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Fig. 2. Combining modular elements (Modular Standardized Grid Method)and getting a single modular element from a point to another (Modular 
In-Line Method).
c)Geometric Method – AIGA 1974 and Schiphol 1991 (Airport facilities)
Following an in-depth study of airport systems, we can clearly see their geometry-based construction. This 
geometry is also the basis for the construction of modular systems (Munich Olympic Games and Beijing Olympic 
Games), the difference being that the remaining ones (AIGA and Schiphol) do not use modular elements in their 
construction.
The AIGA system is clearly a replication of OtlAicher’s system for the Munich Olympic Games. If we compare 
some pictograms, we realize that the influence is striking.
It seems obvious that AIGA’s pictograms were designed based on geometry, but not using modular elements, as 
re saw in Aicher’s system.
Geometry is therefore a dialogue of observation between designer and reality. This geometry, however, is 
regulated by basic forms. The use of squares and circles rather than more elaborate polygons is quite clear in the 
construction of the AIGA pictograms (See Fig 3). It can be seen that these elementary forms are the elements that 
regulate the construction, along with a number of angles that define their relative positions, as well as the filled-in 
and empty spaces in some pictograms. Incidentally, although each pictogram can be generated from these forms, 
this is not a modular system, like a Lego, because it is obvious that although they use a coherent language (the same 
edges, identical thickness) many of them are silhouettes that express the observable reality.
Pictogram design seeks a tough balance between graphic conciseness and excess abstraction[17,18]. Abstraction 
stands for simplification, which in turn aims to achieve a more accurate and clean sense[4]. In this case, it is clear 
that the search for this formal simplification is related neither with free design nor with the creation of pictograms 
from modular elements, but rather with the use of geometry.
Fig. 3. Elementary forms are the elements that regulate the pictogram construction.
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4. Outcomes
4.1. Assumptions
It can be assured that Design Methods consist of:
x Regulation Principle (grid)
x Generating Principle (grid or skeleton)
x Modular Elements (formal syntactic attributes)
x A sequence of procedures to assure formal coherence
x The four Design Methods are the Modular Standardized Grid Method, the Modular In-Line Method, the 
Geometric Method and the Free Method.
x From all of these, the one that ensures the attainment of formal coherence within and between figures is the 
Modular Standardized Grid Method. 
x To test this assumption, we used a group of 93 Communication Design students.
x The main goal of the exercise was to determine whether all the Design Methods are an option for achieving 
formal coherence and also to clarify whether the Modular Standardized Grid Method is the one that ensures the 
attainment of formal coherence within and between figures
Once the exercises done by students are assessed, it can be determine that the grid can in some cases be a 
regulating element, and in others a generating element.
It also seems clear that the modular standardized grid method is the one that best guarantees intra-system formal 
coherence.
Most students in the sample group chose to use the modular grid method (See Table 1).
It was also noted that where students did not receive any instructions on the different methods to apply, 
systematized in this research, they usually adopt the geometric method to build their pictographic systems (See 
Table 2).
Table 1. Sample group
Students Exercises Design Methods (2 per student)
Experimenting the Methods
Design Methods (1 per students)
Develop the chosen Method
31 62 Modular (Grid Method) 28 Modular (Grid Method) 21
Modular (In-line Method) 6 Modular (In-line Method) 3
Geometric 12 Geometric 5
Free 16 Free 2
Total (Exercises) 62 Total (students) 31
Table 2. Control group.
Students Exercises Design Methods (2 per student)
Experimenting the Methods
Design Methods (1 per students)
Develop the chosen Method
30 30 Modular (Grid Method) 1 Modular (Grid Method) 1
Modular (In-line Method) 1 Modular (In-line Method) 1
Geometric 17 Geometric 17
Free 11 Free 11
Total (Exercises) 30 Total (students) 30
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4.2. Modular Methods
x The Modular Standardized Grid Method is the one that best ensures the achievement of formal coherence 
between the various constituent elements.
x It proved to be the method that causes the biggest uncertainty. However, this is the method that after the modular 
elements were defined, ensured that the system grew faster and more effectively.
x Along with the modular in-line method, this is the method that best benefits from the computer-aided design 
when pictograms are built.
x After internalizing the teachings about formal synthesis, about processes for the controlled creation of forms, and 
about dimensional coordination, from Bonsiepe [19] the difficulty in manipulating modular elements decreases. 
x It showed that the grid is very important, and in some cases may be discarded along the process, and in other 
cases may continue to be used.
4.3. Geometric Method
x This method guarantees formal intra-system coherence the least.
x In visual terms, this is the method that gives the most realistic picture of observable reality.
x In most cases, using a regulating grid enables us to control empty and full spaces, distances and similarities 
between the various formal attributes.
4.4. Free Method
x When adopted as a graphic style, the design in itself makes pictographic forms incipient.
x Using this method improves the final result of pictograms if the entire creative process underlies a formal 
pretext, which, as we have seen, may be cultural, but does not eliminate others, for e.g., of a conceptual nature.
x Using computer-aided design, by choosing a tool and a certain type of stroke enabled by such a tool it is easy to 
ensure the syntactic dimension of the system.
4.5. The Grid
x The grid can be a generating or a regulating element. In the first case, the grid is a generating element when the 
formal attributes of pictograms wholly match the defined grid (See Fig 4a). The grid is a regulating element 
when it contributes to the regulation of forms, rather than generate them, even though some attributes stem from 
the grid (See Fig 4b).
x In most cases, the grid helped define the forms and, in some projects, it was discarded. In other words, the grid 
was made available to the project designer, as Aicher[20] mentioned, but when it no longer helped to define the 
composition of forms, it was discarded.
Fig. 4. (a) Generating grid; (b) Regulation grid
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4.6. Formal coherence
Several authors have alleged the search for a grammar of generating elements and regulating elements. These 
authors realized that by using this grammar they could relate the various formal elements to achieve formal 
coherence. In this search for coherence, we outline the theory provided by Massironi [9],OtlAicher [20] and 
GuiBonsiepe [19].
Note that in order to achieve formal intra-system coherence, the identified design method that best suits this 
purpose is the Modular Standardized Grid Method and, in contrast, the Geometric Method gives the least 
guarantees.
Based on the exercises carried out by the students, the best way to control the overlapping and replication of 
modular elements is to reduce the formal aspect of the module to what is strictly necessary, i.e., to use the 
terminology of basic forms (squares, triangles and circles).
It may be assumed that the use of modular elements can be replicated between pictograms ensures greater formal 
coherence. Moreover, it canbe demonstrated that Hubner and Abdulah’s [21] statement is extremely relevant, in that 
basic elements such as size, succinctness, shape and colour must be transferable to other pictograms in the system, 
thereby creating a visual unity.
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